Epicardial fat from guinea pig: a model to study the paracrine network of interactions between epicardial fat and myocardium?
Epicardial adipose tissue (Epi) is a fat depot which is closely apposed on the myocardium. Several lines of evidence suggest that it is not only a lipid-storing depot, but also an active endocrine organ which secrets inflammatory cytokines and chemolines as suggested for other types of visceral fat. We selected guinea pigs which have been shown to expand Epi with age, to investigate the expansion and properties of Epi and its impact on cardiac structure and function in detail. The amount of epicardial fat increases rapidly with age and accumulates at the aortic arch. It extends over the anterior surface of both ventricles and along the anterior and posterior branches of the coronary arteries. It also expands within the epicardium. The pattern of cytokines released by Epi is altered with age showing an up- and down-regulation of a variety of the 120 cytokines analyzed. Most prominently changed are IGFBP-4 and TIMP-2, whereas the release of adiponectin is not modified by age. The amount of Epi is closely correlated to the amount of other types of visceral fat, to insulin resistance and other features of the metabolic syndrome, but also to cardiac hypertrophy and cardiac dysfunction. The data provide evidence that the guinea pig heart is a suitable model to analyze the interactions between Epi, heart vessels and muscle tissue. It allows identifying the influence of nutritional and metabolic alterations on the complexity of the network of locally released mediators for heart structure and function. A deeper understanding of this animal model may be helpful to analyze the interactions between Epi and the myocardium in humans-where the availability of tissue and the possibilities to modify nutritional and metabolic influences on heart are restricted-and the impact of Epi on cardiovascular risk.